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А New Thrust 


Believe it! After the recent announcement of record sales of 
the C5 electric car, Sinclair will apparently be starting a 
new venture in high performance aircraft. Don't let the ap- 
pearance fool you. This new series of electric aircraft 

should truly revolutionize the skies. We are told that sev- 
eral QL motherboards keep track of all engine and control 
functions, providing complete error checking, and navigation 
aids are stored on one of several microdrives conveniently 
located in the consol. The aircraft, currently called the 
C5-A, we understand is capable of very long ranges and a bag- 
gage capacity that you would not believe. Full details have 
not been disclosed, but we believe that more information will 
be forthcoming by the beginning of next month. 


Timex 6820 Computer 


Believe it again! Timex has announced their return to the computer world with a 68020 

based PC. Timex quit making the 2068 when they realized that technology was moving too 
fast, and decided instead to regroup their resources and produce a super PC. The Timex 

6820 will have a proprietary operating system, TUNIX (Timex Unix). We have been told that 
it is CPM 80, MSDOS, PCDOS and CPM 68K compatible, and has special software to run Spec- 
trum, 2068 and ZX81 programs directly with no modifications. The CPU will run at 8 MHz 
switchable to 16 MHz. It comes with some application software and 512K memory, but can han- 
dle the full 16 megabytes directly. The display handles only hi res 640x400, but with the 
optional monitor and memory is capable of 1000x1000 pixels. The supplied language, Super 
MegaBasic (SMB), is the most complete languge available and comes with & compiler and 
linker. Mass storage is accomplished by the 3" Hitachi disk built in, but space is avail- 

able to add 8 more drives and а 20 Mbyte hard disk. The TUNIX is supplied on 512K ROM, аз 
is the SMB. We expect to hear more from Timex about this super PC early in April. 





Last issue, I made a misleading statement on the front page. I'm afraid that Г owe you an 
apology. I reported that the QL and 520ST were comparable. This is not quite true. The QL 
is without a doubt the superior of the two with an equal investment in each. Evenmore, 
when compared to the Amiga (which has a hardware bug that causes system crashes), you 
could NET three fully outfitted QL's together and save money. The Amiga does indeed have 
great screen capabilities though. The Psion software package for MS-DOS cost $700.00 too. 
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This column announces any Software, hardware and 
related modifications that are new or otherwise un- 
tested by us. If you have something of interest, we 
will announce it here. Send us a description of your 
product (keep it short). We advise readres to send a 
self addressed and stamped envelope, as a courtesy, 
to the individuals or companies for information. 


G. Russell Electronics, RD1 Box 539, Centre Hall, PA 
16828, (814) 364-1325, has the Delta disk interface 
(with parallel printer port) for the QL for $219.00 
and 512K RAM plug in for $179.00. 


Byte-Back Іпс., RT4 Box 54, Leesville, SC 29070, 
(803) 532-5812, has a real time clock for the ZX81 
and 2068. It is battery backed and contains an 
output latch for external interfacing purposes. It 
comes with software for the computer you specify. 
Write for their new catalog for prices. 


Variety Sales, 325 W Jersey St. #20, Elizabeth, NJ 
07027, (201) 289-5699, has Tech Draw Junior (joy- 
Stick version) available for $18.99+$3.00p&h for the 
2068. Write for their new catalog. 


Lemke Software Development, 2144 White Oak, Wichita, 
KS 67207, has Pixel Sketch & Graphics Editor 2.0 
available for the 2068. It has 64 column mode and 
Screen dump to a large printer capability. The cost 

is $19.95, but if you have version 1, then the 

upgrade is $10.95. 


Howard Sams & Co., 4300 W. 62nd. St., Indianapolis, 
IN 46268, (317) 298-5400, has а Computerfact package 
for the ZX81 (packs for other computers and peripher- 
als too), which contains technical information 

designed for servicing these computers. The pack 
contains an original schematic, timing guidelines, 
oscilloscope outputs from various pins and more, It 

is available for $19.95. Call 1-800-428-SAMS. 


Hacksel Electronics, 247 Queen St. West, Toronto 
Ont., Canada M5V 124, (416) 596-1663, has a parallel 
printer interface that is compatible with Aerco 
designed software and allows Epson compatible Hi-Res 
Screen dumps. It is available as а cartridge board 

for $49.99 and as a rear edge board for $45.99. Add 
$4.00 for p&h. 


Fred Nachbaur, Mtn. Stn. Group Box C-12, Nelson, BC 
V1L 5РІ, Canada, (604) 354-3858, has finished the JO 
Basic, which gives the Video Upgrade (SWN2/1, 2/2) 
Hi-Res and Sprite control over the TMS9918 co 
processor. This extended Basic includes much more 
and is available for $29.95. 


Pete Petri, 11707 Orsinger Ln., San Antonio, TX 
78230, (512) 696-1109, has a shifter board for both 
computers that allows you to use extra keys on big 
keyboards for shifted functions, Assembled, it is 
$14.95 and as a kit $10.95. Specify your computer. 


E. Arthur Brown, 3404 Pawnee Dr., Alexandria, MN 
56308, has Hacker's Handbook for those interested in 
communications for $16.95. The 32K Non-Volatile Ram 
is available for $109.95. Halon fire extinguishers 
(won't destroy your computer equipment if sprayed) 
are also available and come in 2 sizes. 1 Ib. for 
$14.95 and 2 lb. for $29.95. 


Simulusion, Box 2382, La Jolla, CA 92038, is having 

a closeout sale of ZX80, ZX81/1000 Software, many of 
which will run in 2K RAM for $.99 and $1.79, ZX 
printer paper, 3 rolls for $12.00, cassette cases 

$.08 each, and more. Write for info. Simulusion will 


be carrying QL software now too. Write for QL 
catalog. 


Tom Woods, PO Box 64, Jefferson, NH 03583, (603) 
286-7734, has an AROS Toolkit available. This 24K 
program has many built in features (including the 
Tri base arithmetic in SWN 3/3) and printer drivers. 
The tape version is available for $9.95 and the 
cartridge with 2 eproms is $39.95. 


Allan Wolach, Dept. of Psychology, Ill. Institute of 
Technology, Chicago, IL 60616, 312 536 7661 has а 
167 page book describing eleven statistical (ANOVA) 
programs for the 1000 for $3.50 ppd. The programs 
are available on cassette for $10.00. 


Don Dailey, 40 Aspen, Great Falls, MT 59405, has a 
modified operating system for the 1000 that has the 
Byte-Back Parallel interface routines written over 
the 2040 printer routines. It is available for 

$20.00 ppd. 


Time Designs, 29722 Hult Rd., Colton, OR 97017, has 
a revised and re-edited 2068 Technical Manual 
available for $25.00. They have purchased the rest 
of Dilithium Press' stock of Timex related books. 
There are some 1000 books left. Write for details. 





ow: АТ LAST'! A VERY AFFORDABLE COMPUTER 
> АТ A VERY AFFORDABLE PRICE 






POWERFUL FULLY PROGRAMMABLE WITH 2K OF MEMORY — PORTA. 
BLE—67/8 x 1.36 INCH MODULE SINGLE-KEY ENTRY COMMANDS — 
DURABLE 40 KEY MEMBRANE TYPE KEYBOARD — 280A BASED F 
CHIP DESIGN — EDUCATIONAL — UNIQUE SYNTAX-CHECK REPORT 
CODES FOR ERROR IDENTITY — GRAPH DRAWING АМО ANIMATED 08. 
PLAY — ACCURATE TO 9-12 DECIMAL PLACES FOR FULL RANGE MATH 
AND SCIENTIFIC FUNCTIONS — AT AN AFFORDABLE PRICE 

WE CANNOT TELL YOU THE MAKE OF THE COMPUTER BUT IT WAS 
MADE BY A FAMOUS WATCH COMPANY THEY USED TO SELL FOR 

> 
















Ios До До we вооснт ovr WHAT THE FACTORY МАО LEFT IN STOCK АМО МАО 

(soks T« 1. | № TO REMOVE THE LABELS. THESE UNITS ARE UNPACKAGED LESS THE 

P СЕ са Р РР В 9У WALL ADAPTER AND MANUAL. BECAUSE THIS IS A DISCONTINUED 
кь I. ITEM THERE I$ NO WARRANTY 


GET THEM WHILE THEY LAST 







LIMITED SUPPLY 





BUY Ist UNIT FOR $19 95 BUY 2nd FOR $16 95 9v DC WALL ADAPTOR $4 95 
BUY THE 3rd UNIT (NON OPERATING FOR PARTS)$10 95 MANUAL (OVER 150 PAGES) $2.95 


See September 1984 issue of 73 for TIMEX/RTTY article 












CHIP BONANZA (лт THESE PRICES THEY ARE А STEAL) 
$100 EA OR 10 FOR $ 900 













. 
2716 $225 EA OR 10 FOR $2000 HAUS 
2732 $325 EA OR 10 FOR $3000 COMPUTER 
2704 $400 EA OR 10 FOR $3500 GOODIES 
27138 $700 EA OR 10 FOR $6000 

6502 $495 EA OR 10 FOR $4500 Timex printer 













(reg 99996 пом $5095 


Coleco cassette player 
(battery ор) $29 95 


9V @ 650 Ма adapter (needed 


6 (REG 13 95) $195 EA OR 10 FOR $1800 
евлов (REG $1995 $595 EA OR 10 FOR $5000 
Фа?! (REG $9 96) $295 EA OR 10 FOR $2500 
4116 (ос equivalent) 8 FOR 3 599 

























ХЯ. 2211 (SPECIAL) $295 for 16K RAM packs) $795 
TMS 9900NL MICRO P 64 PIN 8 ВІТ O/B . 16 BIT CPU $ 495 16K RAM pack module, new 
TMS 9901NL МСЯОР PSI $ 295 $29 95 
ТІМ 9904ANL MICRO-P CLOCK GEN AND DRIVER 3 596 16K RAM pack module, 

TMS 9918ANL MICRO.P COLOR GRAPHICS AND DISPLAY $ 995 refurbished 819 95 





KEYBOARD (99/4) 48 KEYS MEASURE 4 x 10(HI-TEK) $995 


‘APPLE ! and APPLE 1: COMPUTER 
MAINFRAMES (fully populated) 3150 










ЯСА TV Interface cable 







Cassette Software: Dual jack cassette ами 
АЯ реа 1 have cassette software esr 32 







8 send for list (reg 39 95 - $14.96) 
rately available Caii оғ Write ноге 8 lel P : 1 for $395; TV/Computer game switch 
Unit аз described above. fully assem- 3 for $10 95, 6 (ог $19 50 d з 
bled 8 tested $350 pius shipping 10 for $29.50: 20 for $50 00 






APPLE POWER Or let Hel select 25 different cas- 
SUPPLIES $29 95 settes (my choice) at 25 for $50 00!!! 









SHIPPING INFORMATION: ORDERS OVER $25 WILL BE SHIPPED РОЗТ-РАЮ EXCEPT 
ON ITEMS WHERE ADOITIONAL CHARGES ARE REQUESTEDON ORDERS LESS THAN 
$25 PLEASE INCLUDE ADOITIONAL $250 FOR HANDLING АМО MAILING CHARGES 
MICHIGAN RESIDENTS ADO 4% SALES TAX SEND 20% STAMP OR SASE FOR FREE 
FLYER CANADIAN ORDERS ADO $500 POSTAGE IN US FUNDS 


HAL-TRONIX, INC. p шт 


Р.О. BOX 1101 - DEPT. Н 
“HAL” HAROLD C. NOWLAND 
W8ZXH 






SOUTHGATE, MICH. 48195 
PHONE (313) 285-1782  ,. 182 
















FORUM 


Dear Editor, I have a TS1500, 2040 printer and an 
Аегсо disc interface and drives, І have been trying 
to boot the Chess game onto the disc, but every time 
I try, the game crashes. 


Tom Saine, Wellesley Hills, MA 02181 


Тлу the following Listing. Although 1 haven't 
proofed it, it should work. This isn't the 
easiest, but it certainty is short. You need 6 
bytes of лат (ол the code. The pokes to 16388 & 
9 але to Lowen namtop. This isn't necessary if 
you have лат avaikabke elsewhere. Just change 
the BASE Location. 


POKE 16388,127 
POKE 16389,127 
NEW 


10 LET BASE=32760 

12 REM RAND AERCO PAGE ADDRESS 
15 RAND XXXXX 

20 POKE BASE, 205 

22 POKE BASE+1,71 

24 POKE BASE+2, 3 

26 POKE BASE+3, 195 

28 POKE BASE+4,PEEK 16434 

30 POKE BASE+5,PEEK 16435 

32 RAND USR BASE 


This program calls 0839d (LOAD next program) and 
then JUMPs to the page that you want to save the 
program on. On returning, your program should 
pick up where it Left off флот. The operating 
system ашау returns to find the next Line 
Location (ол you. This Listing should work (ол 
any hardware device. 


Computerfest Updates 


We understand that quite a following of TS loyals 
will be at the Fest. In conversations with Frank 
Davis, I was informed of several vendors, user 
groups and magazines that were slated to appear and 
set up shop for the week end of May 3rd and 4th. 


As a reminder, the Computerfest will be at the 
Ramada Inn in Sharonville, OH. There is plenty of 
evening entertainment, and shopping malls are loca- 
ted nearby to appease computer widows, etc. River- 
front Stadium plays host to the Reds and Mets both 
Saturday and Sunday for afternoon baseball. The Jack 
Nicklaus Sports Center has 18 holes of golf nearby, 
and let's face it, there is no reason not to show up 
and meet us and all of the vendors in person. We ex- 
pect that there will be plenty of amazing TS demos, 
and goodies to allay your computer appetite will 
abound! 





Dear Editor, I have a ZX80 and would like to convert 
it into a ZX81 or 1000. Is it possible? I would also 
like to know if there is a complete ROM disassembly 
for the 2068 and if ‘you know of a high resolution 
light pen for the 2068. 


Charles Sullivan, Post, TX 79356 


To convert a 2X80, all you need is the 8K ROM. 
Тот Woods and G. Russell Electronics have an &К 
eprom upgrade that corrects several bugs and 
adds some improvements. This will give you 
everything except SLOW mode. Other modifications 
include cutting the pin 20 trace to the ROM and 


jumpening а 680 ohm nesiston across the cut (SUN 
2/1 pg. 19 & 2/2) and nunning a wine (лот the 
ROM out to trace 238 of the edge connector. This 
with provide the ROMCS capability. Don't forget 
that the 1X80 is very easy to convent to the 
Video Upgrade (SWN 2/1, 2/2) that is available 
ад а kit (лот John О (дел and built (лот Fred 
Nachbaur. 


There is а bootleg macno-assemb£uy Listing (ол 
the 2068 that has been passed around the coun- 
try, but ít is worthless. There is a Spectrum 
Rom disassembly, by Dn. Tan Logan, that is very 
good, and I recommend highly. This book is avax£- 
able (лот several distributors in the US. LIST 
newsletter (SUN vol. 1, ра. 6) and Syntax both 
published a List of routine address conversions 
which help make 2068 disassemblLies manageable. 
НОТ Z comes with a name file annotation and 
names the routines night on the screen (ол you. 
It 45 ама ав е (лот Tom Woods. 


The onky Light pen that 1 know of in this coun- 
trhy ís available (лот Zebra Systems, 78-06 Jam- 
aica Ave., Woodhaven, МУ 11421, (718) 296-2385. 
I don't know how Hi-Res it is. Contact them (ол 


‘details. 


Watch for Spikes 


In several conversations with Wayne Kay, of Smyrna, 
DE, the questions of electrical spikes came up. 

Wayne sells surge protectors among other things and 
was very well versed in the subject. Surge protec- 
tors are used to keep electrical spikes from damag- 
ing your equipment when your local electric company 
has troubles, or even when someone nearby turns on a 
vacuum cleaner. Surge protectors will absolutely ex- 
tend the life of your computer. 


However, there are some areas that are usually over- 
looked. The inexpensive plug type protector does not 
have the high speed clamping necessary to protect 
you from lightning. Since protectors are self-des- 
tructing (they take the punishment instead of your 
computer), when they really do their job they may no 
longer work. This means that the next strike may get 
you. They should be tested occasionally. If you see 
static or similar glitches on your screen when you 
turn on the vacuum cleaner, then beware. 


A near miss by lightning can be very destructive. 
Lightning strikes at 1/4 mile can create an EMF 
(electromotive force, or wave of electrons) of 

50,000 volts and a fair current to boot. When 

lightning half scares you out of your wits, it is 
generally this power surge you feel. This occurs 50 
nanosecond to 1 microsecond time frame (1 nanosecond 
per foot) and is unstoppable. 


When lightning hits the power lines, the power com- 
pany dumps the line to ground and restarts the line 
again. If the strike is closer to the transformer 

than your computer, then you are probably safe, al- 
though the glitch will crash you. But when the light- 
ning hits the ground, your whole house changes poten- 
tial (is no longer a good ground) and your computer 
has +5 volts on one side and +50,000 volts on the 
other. 


Turning off the computer (or printer, modem, etc.) 
does not help. Most equipment has a switch on the 5 
volt (or 120 volt) line, but not on the Ground side. 
Besides a switch is pretty flimsy protection against 
a lightning strike. 


You must unplug your equipment to protect it!! 





Dear Editor, "I have switched from the T/S 1000 го 
the T/S 2068 two years ago. In all of that time you 
have had very little in SyneWare News on the later 
model. I cannot continue to subscribe to your 
magazine as it wastes my time to read it. You now 
talk of adding material on the QL. Why? The QL and 
the TS computers have nothing in common, as far as 
operation is concerned. This means to me that the 
situation will get worse." 


"I don't intend to get a QL. If I did go to a more 
advanced computer, it would be the new Spectrum 
128"...(need I go on?) 


Warren Fricke, 273 Canton St., Depew, NY 14043 (but 
postmarked from Orlando, Florida) 


Rough day, eh? Since we have "Already turned you 
off," I hope this letter pulls the plug. Go buy a PC 
and quit wasting my time. 


Remember, if you send'em, they might get answered. 
Take what I said in Forum 3/3 (also last issue) 
seriously, because I mean it. If you think this 
magazine is easy (after work and no pay), then start 
your own newsletter. 


FD—68 Info 


There is а FD-68 (Aerco Disc) User newsletter avail- 
able whose purpose is to disseminate ideas and infor- 
mation related to use of both the disc interface and 
the extra 64K (or 256K) of memory. The first issue 
discusses the ins & outs of port 244 (bank switcher) 
and has a routine labeled TASBANK to copy the con- 
tents of the 32 to 64K block of ram to the the dock 
ram and conversions for Artworx and Pro/File 2068. 


Contact David Hill, 1159 South Shore Drive #12, 
Holland, MI 49423, (616) 335-8726 after 5PM. At 
present, FD-68 User is slated to be a quarterly 
newsletter. 


Astronomy Network 


The САМ is a newsletter for Astronomy buffs. This 
bi-monthly newsletter covers program reviews, а 
reference guide to related articles in other maga- 
zines (and other brands of computers too) and bugs 
discovered in published programs. Although it is 
only 4 pages, the $3.00/6 issues is inexpensive. 
Interested parties should contact Barry Malpas, 20 
Helen St., Warren, NJ 07060. 


Dear Editor, I recently started to make some 
improvements in Mterm II, and Г am interested in 


hearing from anyone who may have already made some 


changes in Mterm so I need not reinvent the wheel. 
Changes I am planning include a 42 column screen, 80 
column output, macrokey and phone preservation on 
restart, improved menus, buffer inclusive of 

variables, redefined keys similar to caps lock in 
Mscript and possibly ASCII to token translation to 
port programs from other machines. 


Mark Fisher, 700 Erie Ave., Takoma Park, MD 20912 


We have a few articles on upgrading Mterm coming. 
Stay tuned to SWN. 
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Dear Editor, As a subscriber, I would like to share 

a non-technical synopsis of John Oliger's disk 
interface. First, I have purchased several systems, 

3 tape recorders, microdrives, A XJ Micro drives, 
Aerco disk drive before getting John's system. The 
JLO system comprises 2 disk boards and an expansion 
board that has an rgb output (requires an internal 
nod to work). The operating system comes on an eprom 
on board "B." The DOS is 2068 and Spectrum 
compatible and works with the A&J (but not the 
Sinclair microdrives or Tasman I/F[Tasman 
compatibility requires a mod too.] 


The DOS contains a printer driver and can break 
Spectrum programs with the push of a button (memory 
snapshot). Unfortunately, the DOS saves only 50K 
pages to disk as Ray Kingsley's new DOS is not ready 
yet. 


John's system comes as a kit or built. I recommend 
the built system. I purchased mine (2 disk boards, 
expansion board and printer board) for $216.00. 
Contact John at: John Oliger Co., 11601 Whidbey Dr., 
Cumberland, IN 46229 


Ken Duda, Northlake, IL 





Dear Editor, I enjoy using my 2068 and reading SWN, 
but I am considering getting a QL. I have seen ads 
for the ICE гот. Do you know anything about it? 


W. P. Barton, Fairfax, УА 


As а та Хел of fact, this Forum is being typed 
on a 640K QL (notice Lots of hyphenated words) 
with an ICE лот attached. ICE 45 NICE, however 
to леа цу utilize it to its fullest potential, 
you should have extra memory. 1 am multitasking 
QLWP (Quill) with ICE and notice that all of the 
commands do slow down, although it is impossible 
to out type Quill regardless of how slow every- 
thing appears. ICE, I understand has been up- 
graded with several additions. 1 have not ne- 


‚ ce&ved my update yet, 40 I can't respond as Хо 


thein usefulness. The ca£cu£aton is useless, but 
file handling is а snap. 


Dear Editor, I can't get my Byte-back MD-68 modem to 
drive a CPI printer. I have tried an Olivetti and 

Gorilla Banana. My CPI is ап Аегсо. All components 
work well with Tasword, but with the Modem attached 
all I can manage is a locked up screen. I have used 
Aerco's driver, T. Woods Profile driver and no 

driver. Can you help? 


Joe Bradley, Agawan, MA 


Finst, Let's charity a few terms. CPI I assume 
means Centronics Parallel Interface. With this 
device you can drive а рала е printer. 14 your 
printen is а seniak printer, then you need а 
Aenial interface. A modem (MOdu£ate /DEModu£ate | 
is needed to drive a telephone and not a print- 
ел. 16 the MD-68 has an RS232 pont on it, then 
you must use this output for a &eniab printer. A 
modem will not drive a CPI ол а parallel print- 
en, пол will it drive a senial printer. One ot- 
пел problem associated with елха? ponts is the 
non-standard handshaking between printers and 
other serial devices. The only necourse that you 
have (and help I can offer) is to get in touch 
with Byte-Back and ask (ол help in this modifi- 
cation. 1( you send them a copy of the specs and 





pinout of the connecton (ол your printer, they - Н 
Should be able to assure that the serial pont is BASIC Bank Switching 
compatible. Since you also say that your screen 


я 9 We have received several letters regarding bank 
А up, you could have а defective MD-68 as switching on the 2068. SWN 2/3 addresses this 


prospect from the formal machine code side of the 
fence, with all of the necessary pushes and calls 
required to write an independent program. (The only 
real AROS machine code program is still HOT Z.) 


However, you can bootleg around the Exrom code and 
bank switch from Basic quite easily. Before you bank 
switch though, you should consider having something 
to bank switch to. There are a variety of ways to 

fill extra memory banks on the 2068. The Aerco Disk 
Interface comes with 64K of RAM located in the dock 
(cartridge) bank. This is expandable to 256K set up 

as 4-64K dock banks that are paged in and out by 
setting the value in an OUT call from machine code 


Paul Bingham of Pleasantrees Programming, informed to port F4DF and toggling bits 0 and 3. 

us that the address given in the last issue 

(Support) had the wrong PO Box number and ZIP. The Another way to add memory (again to the dock bank) 

correct address should have been PO Box 2034, Mesa, would be to convert a 1000 64K rampack (SWN 2/3). 

AZ 85204. Sorry Paul, but I got your address from You could also add an extra chip to your 2068 and 

SWN 2/2, put 56K additional ram in the Exrom Bank (SWN 2/3). 
With some modifications you can add static ram to a 

The phone number for Steve Wyatt (SWN 3/3 Hot Z cartridge board, but it will only function as 

comparison) was incorrect also. The correct number dynamic (it goes away even if you flick off the 

was in the Support column though (301-779-7743). power) ram due to some quirks in the 2068 hardware. 

Both numbers are technically correct, but he is 

never in the other end of the house! The last way to add memory to your computer is non- 


volatile ram. This board is available from several 
distributors now. This board can run AROS programs 
from the Exrom bank as well as the dock bank and 
won't go away if you crash (even in the write mode). 





эак BANEED MEMORY 


Plugs into the TS2068 cartridge slot. This 32K ram is much more than just a memory. An on board battery keeps it alive even when you turn the computer off. Switch select- 
able for use in the DOCK or EXROM banks with NO mods to the computer. Write protect switch lets you use memory like an EPROM. Run your own plug-in BASIC programs! 
Extend capacity by 32K. Reduce or eliminate tape loading time. Detailed instructions include utilities for bank switching and data transfers. The perfect tool for extending 
your 2068's memory or for writing and debugging EPROM software. A beautiful board: solder masked, gold tipped, satellite grade anti-static coating. Very dependable and 
rugged. Battery included. Only 5109.95 


EXTENDED вдоко 


22 new commands for your TS1000! Advanced screen utilities make your ZX81 look more like a monochrome 2068. Includes READ, DATA, RESTORE, FILL MOVE, LEFT$, 
MIDS, RIGHTS. IN and OUT commands give you Basic control of I/O mapped peripherals which were previously accessed only in machine code. Extended Basic does not 
require the use of PEEK, POKE, ог USR. Takes up just 3.5K of memory. 24 page manual, sample listings included. Unbelievable speed, excellent documentation. NO USR 
CALLS!! Only $19.95 


WATOR > ӘД!) 


Now the ZX81/TS1000/1500 has its very own (and very excellent) version of this popular ECOLOGY SIMULATION program; the idea of which first appeared in Oct. '84 
Scientific American. WATOR recreates the ecology of 3 interdependent species. You can experiment by changing populations, feed cycles, reproduction, etc. Watch generations 
pass on the TV screen. Generate HI-RES population curves on the TS2040 printer. Very useful for studying predator/prey relationships. On cassette: Just $16.95 


UNIVERSAL про PORT 


The ideal peripheral for experimentors. Learn to control and sense external devices using your computer. Works with ALL Sinclair/Timex machines. 8 bits parallel input, 8 bits 
latched output plus 2 handshake lines. Easy to set up or reconfigure many times. This board forms the foundation of a series of software applications which teach concepts of 
port programming. Choose one application listed below ABSOLUTELY FREE when you order a port board. Only $69.95 each or 2 boards for $109.95 


APPLICATIONS AVAILABLE NOW!! 


*Morse Code Translator for TS2068—Accepts tone decoder input, outputs ENGLISH on the TV screen or printer. Full screen display, auto scrolling. 5K buffer. Unique built-in 
signal reader aids in detecting/reducing noise from the system. This program is a great tool for learning morse code. Instructions cover set-up, tips for noise reduction, and 
a detailed tutorial on CW translation theory. Regularly: $16.95 


*Pseudoscope for TS2068—A serial bit stream analyzer which mimics the action of an oscilloscope. Use to graphically portray low frequency digital signals in a horizontally 
scrolling graph. Program lets you store and compare samples. Print them out on a 2040 printer. Adjustable sample rate, 60hz timing dots are plotted with your input sample. 
Pseudoscope lets you SEE morse, rtty, serial keyboard signals, etc. as the computer sees them. Very useful in program development or in optimizing interface hardware. 
Tape/instruction book/full disassembly: $16.95 


*Computer I/O Data Communications—Lets your 2068 speak to your ZX81! Use your TS1000 (must have 64K ram) to store data for your 2068. Send commands which transfer 
data back and forth, or cause the Т51000 to execute your own special Basic commands. Now 2068 owners can put their old 1000's back on line. Software includes operating 
systems for both computers. Requires 2 port boards (one for each computer). Tape/instructions: $16.95. 


Please add $1.50 per order for postage. Phone orders are gratefully accepted. 
To order, send check, money order, or credit card information to: 


Thomas B. Woods 


Р.О. Box 64, Jefferson, МН 03583 
Phone (603) 586-7734 





Anyway, now that there are so many ways to add 
memory, let's discuss the basics of bank switching. 
There are two ports that you need to remember. These 
are 244 and 255. Port 255 handles various aspects of 
the operating system, such as, 32/64 column video 

and dock/Exrom enable. You must take care when 
toggling this port. Port 244 handles which part of 
memory that you would like to have in different 
banks. 


The top bit of port 255 is our Ex/dock toggle. This 
is 80h or 128d. This means that any number greater 
than 127 (to 255) will mean that if you do any bank 
switching, it will all be in the Exrom bank. Numbers 
less than 128 means that any bank switching will be 
done in the dock bank. Two convenient values to use 
here are 0 for dock and 128 for Exrom banks. To use 
these numbers in Basic, just use the out command: 


OUT 255,0 
OUT 255,128 


;ENABLE DOCK BANK 
;NABLE EXROM BANK 


The default on power up is having the dock enabled. 
The computer will automatically run properly coded 
AROS and LROS programs. However, if you are running 
a 64 column operating system and you wish to change 
banks, then you must becareful not to upset the 

video control flags. In this case you should PRINT 

IN 255. If this number is less than 128 the dock is 
enabled, equal or greater means the Exrom bank is 
enabled. Toggle between banks like this: 


LET X-IN 255 
OUT 255,X+128 


If you are running LROS software, such as 0564 or а 
Spectrum emulator other than а Romswitch, you must 
take care to not use basic to bank switch, because 
when you change banks, you disable your LROS program 
and enable the Exrom itself and goodby! 


Unfortunately, you can access only two banks at a 
time (don't forget the HOME bank--the one that your 
ram occupies). You cannot have Exrom and dock banks 
enabled at the same time. 


So far, we have just changed the bank that we can 
enable. We have not actually enabled anything other 
than our home ram yet. The port that does the 
turning on of the extra ram is the other port (244). 
This port is arranged such that each of the 8 bits 

in the byte turn on a different 8K byte CHUNK. Since 
there is а BIN function on the 2068, you don't have 
to remember all of the bits and nibbles etc., just 

use BIN to send your bits out. 


The BIN function translates the numbers you type in 
such that the first number sets the highest RAM 
section. The next number sets the next lower 8K 
chunk, and so on. For example, OUT 244, BIN 11110000 
would turn on the four highest chunks in another 

bank and leave the four bottom chunks in home RAM 
(and ROM). Remember to type in all 8 ones and zeros 


RAM and not even used one hex number conversion! 
Practically painless, isn't it? 


When you turn on your computer and have an emulator 
(other the a straight Spectrum Rom) or Aros 

cartridge plugged in, it autostarts. However, if you 
have the 32K Non Volatile Ram, Aros programs in the 
Exrom bank will not auto start, To enable them, just 


OUT 244,BIN 11110000 (or 240d); OUT 255,128 and RAND 


USR 32776. Presto! Aros from the Exrom bank. 


You should always set your chunks in port 244 before 
you change banks in port 255. For example, if you 
have the Aerco Disk interface or emulator, chunk 0 
(0 to 8K) is already on in port 244. OUT 255,128 
will turn on the Exrom (and turn off your Basic 
operating system). One problem with erashing in 
other banks is that there is no cold boot to get you 
back to basic! Your reset switch will not help you 
recover, You must pull the plug. This is still 
another reason to have non volatile ram in your 
machine. 


It is also possible to write, run and EDIT Basic 
programs that are 10096 AROS! The only stipulation is 
that you must be able to turn off your computer and 
turn it on without losing your memory contents. Get 
used to bank switching: It's here to stay! We will 


discuss bank switching more in the next issue. Have 
fun! 


2068 BUGGY 
SOFTWARE 


It isn't considered normal when а magazine like 
SyneWare gives you а program that's riddled with 
bugs. But then, we never promised you a normal 
magazine. Since this is our special April Fool's 
issue, we thought we'd introduce you to SyncWare's 
in house bug. Actually he's a worm--a friendly 


‚ little fellow--who took up residence in one of Tom 


Woods' computers, Tom still isn't sure how the worm 
first got into the computer, but one theory is that 
it crawled out of the core of an apple Tom left on 
his desk one night. 


Actually, the worm makes quite a nice pet. He does 
not exhibit the destructive tendencies common to 
other creatures of the electronic domain. If we 
could find any fault in our worm, it would have to 
be his diet. He eats video displays. It seems his 
passion for pixels is simply unquenchable. Enter him 
into your Т52068 and see what we mean. 
















when using BIN or you may not set all 8 chunks == eos, 
properly. You can type in less than 8 digits though. 54 ЖБ à 
Here are some key numbers that you want to remember: ге Е азо : 
OUT 244,BIN 11 (00000011) SPECTRUM ROM 2 "das 
OUT 244,BIN 10000 AROS BOOT (32 TO 40K) а „ввз, 
OUT 244,BIN 110000 AROS BOOT (32 TO 48K) dcs WES. 
OUT 244,BIN 1110000 AROS BOOT (32 TO 56K) a 292,283, 
OUT 244,BIN 11110000 AROS BOOT (32 TO 64K) g 255,199, 
OUT 244,BIN 11110011 AROS AND SPECTRUM [862.064 | 

S81,8088, 





You сап print those BIN numbers to see them in e + 
decimal. We have now enabled all kinds of banks and 


2Х81 & QL REGULATOR BUG 


Fred Nachbaur 


We believe we've found a major reason for mysterious 
ZX81 (and QL-ed.) problems, When building up a 
system for a colleague recently, I encountered a 
problem that plagued one of my other machines, and 
per reports from the field has given many other 
users much grief and frustration. When the expansion 
bus was extended, or if an EPROM was substituted for 
the ROM, the video display showed severe break-up, 
with the characters barely readable. 


Does your machine have this or a similar problem 
under certain conditions? Do you suffer from 
mysterious crashes, even though you KNOW that all 
connections are secure? Is your display nice and 
clean one day, then full of garbage the next? Do 
certain peripherals (e.g. 64K RAM packs) cause video 
break-up or abrupt crashes? Does your video go for a 
dump after a few minutes, giving the impression of 
"over-heating" trouble? If so, you're probably 
seeing the effect of a serious design flaw іп the 
ZX81 regulator circuitry. The fix is very easy, 
involving the installation of a single, two-wire, 50 
cent component. Before I tell you about the 
solution, however, first a little background. 


Every regulator spec sheet I've ever seen carries an 
admonition to the effect of, "If the regulator is 
more than а few inches from the main power supply 
filter, then the input to the regulator must Бе 
bypassed with a small capacitor to prevent spurious 
oscillation." This is an "everybody-knows" piece of 
information; it's so "obvious" that none of us have 
noticed its violation on the ZX81 board. Sinclair 
Research was apparently "blind" to the problem, as 
was Timex when they reworked the board. 


Any regulator 13, essentially, ап amplifier; and 
like all amplifiers, regulators can oscillate 
(produce spurious frequencies) under certain 
conditions, Specifically, any inductance (such as а 
long circuit trace) in the INPUT lead can cause a 
"complex feedback pole," with resultant oscillation. 
A small capacitor at the regulator input will 
prevent this. You guessed it - such a capacitor was 
omitted on the ZX81/TS1000! 


As you probably know, there are two small inductors 
in series with the power input to this computer. 
These were apparently an afterthought add-on, since 
the original 7Х81 kit instructions made no mention 
of these. Their function is to reduce radio 
interference travelling back through the power- 
supply line. However, the additional inductance in 
series with the regulator input only makes matters 
worse, from the standpoint of regulator stability. 


There IS a bypass capacitor at the regulator input, 
but it is a large electrolytic unit. This type of 

capacitor, because of its spiral-wound construction, 
actually behaves as an inductor at high frequencies! 
Furthermore, there аге several inches of circuit 
trace between it and the regulator, so even if it 


were a "true" capacitor it probably wouldn't do much 
good. 


The resulting problem is especially pernicious in 
that it only affects SOME regulators on SOME 
machines. Swapping chips (ULA or CPU) or slightly 
changing the hardware configuration can cause а 
change іп the observed symptoms, which can lead you 
to believe that you've narrowed the problem down. 
The problem still exists, and can re-appear with 
temperature changes, different peripherals, even 
line-voltage changes. 


The fix is to install a small (.1 - 2.2 uF, 16 volts 

or better) tantalum ог ceramic capacitor directly 
across the regulator input. Solder the capacitor 
directly to the regulator leads, on the underside of 
the board. I recommend the slightly more expensive 
tantalum type, both for its small size and for its 
excellent performance at high frequencies. The "-" 
lead goes to the centre regulator terminal, and the 
"+" lead goes to the regulator input (the terminal 
farthest from the edge of the board). You might be 
amazed at the effect that this can have; I was. A 
machine that crashed when the cat walked by and пад 
an atrocious display when it did work, was 
miraculously transformed into а stable, crystal- 
clear dream machine in less than a minute. 


By the time they designed the TS1500, Timex had 
gotten a little smarter. They included а small 
tubular capacitor in addition to the large 
electrolytic, so this is unlikely to be а problem, 
However, it is not located directly at the regulator 
input, so it could be viewed as а  "bare-minimum" 
solution. It can't hurt to install a small tantalum 
right across the regulator just to be sure. Оп Ше 
1500, the input lead is the опе closest to the 
keyboard connector. 


Apparently, the QL suffers this same design flaw. I 
recently installed a 512K RAM board inside my QL. 
The only extra part I received was a .1 uF disc cap 
to be tacked across the 5 Volt regulator. You 
guessed it, from the 9 Volt input to ground. My QL 
suffered frequent "walk-by" crashes before this cap 
retrofit. Now it runs without pause, regardless of 
the static in the air. Place the cap across the pin 
closest to the reset button and the center pin. I 
think Sinclair Reseach could use a good analog man.- 
ed. 


Similarly, the TS2068 seems to be adequately by- 
passed throughout. However, it's no secret that it, 
too, suffers from dirty video. Since it uses а 
switching гершайбог, the matter is complicated 
somewhat; I haven't had any success in cleaning up 
the display with additional bypassing. One report 
indicated that using nice, fat wires to parallel the 
narrow 5-volt circuit traces improved matters; 
interestingly, this had already been done by Timex 
оп my machine. John Oliger reports improvement by 
getting rid of the switching regulator circuit, 
replacing it with a good old analog regulator with a 
big heat-sink. Another (untried) suggestion was to 
synchronize the CPU clock with the video chroma 
oscillator. This could be done with a 4x frequency 
multiplier on the 3.27... video crystal, to replace 

the 14.112 CPU crystal. Does anyone out there have a 
workable design for this? Any other ideas? 
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The Tower of Brahma (also known as the Tower of 


1000 AUTO ANALYSIS 


Edward Pardo 


Analysis can be used to put your computer to work 
for you in the garage. This listing is from a 1000 
version, but it uses no tricks. It will run as is on 
any computer that you enter the listing on. It has 
been designed to step you through the diagnostics of 
auto repair in the proper sequence of events. This 
sequence will change, of course, from auto to auto, 
but by using this program as a guide, you should 
reduce the time taken to properly pinpoint your 
car's problems, 
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To clear up any confusion that may occur in the 2042 REPLACE SPARK PLUGS 
listing, the inverse statements are given by line 2046 OVERHEATING 


number. 2051 PREIGNITION 

2104 IS SPARK GOOD? 
100 AUTOMOTIVE ANALYSIS MENU (EAP) 2301 IGNITION COIL RESISTANCE CHECK 
150 EXIT ANALYSIS 2307 IF VOLTMETER SWINGS UP SCALE 


1011 VISUAL BATTERY INSPECTION WHEN ENGINE IS CRANKED THE POLARITY 
1012 CHECK CABLE TERMINAL CONNECTIONS IS CORRECT 


1013 INSPECT CABLES 2500 INSPECT SPARK PLUG CABLES 
1014 HYDROMETER TEST 3006 ENTER RESULTS 


1041 CHECK SPARK 3021 REPLACE FUEL FILLER CAP 
1051 CHECK FUEL SYSTEM 3053 1. VAPOR LOCK 
1061 CHECK COMPRESSION 3059 2. CARBURATOR ICING 


1071 VACUUM TEST 3063 3. FUEL CONTAMINATION WITH WATER 
1081 CHECK IGNITION TIMING 4000 DISABLE IGNITION SYSTEM 

1092 CHECK VALVE TRAIN 4002 & 4055 ENTER 

1162 GOOD FAIR POOR BAD 4025 EXCESSIVE COMPRESSION IMBALANCE 
1171 RECHARGE BATTERY 4026 ACCEPTABLE COMPRESSION BALANCE 
1172 BATTERY IS OK 4027 COMPRESSION WELL BALANCED қ 
1187 PROBLEM INDICATED ІМ STARTER 4028 & 4029 CAUTION 

2001 CAUTION WEAR GLOVES 4500 END COMPRESSION TEST 

2008 CODE CONDITION 5002 & 5110 GAUGE READS INDICATIONS 
2016 ENTER LINE NUMBER 5114 BACK PRESSURE CHECK 

2021 NORMAL WEAR 6004 SPECS FOR DISTRIBUTOR ADVANCE MAY 
2026 CARBON FOULING BE GIVEN IN CRANKSHAFT OR IN DISTRIBUTOR 
2031 OIL FOULING DEGREES/RPM (1/2) 

2036 LEAD FOULING 7002 STOP ENGINE 


2038 COMBUSTION BY-PRODUCTS 
7 HAFT 
2041 BRIDGED GAP 006 IF NOISE PERSISTS, CHECK CAMS 
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гага RETURN ‚, "CHECK FOR RESISTAN 

2825 CL + -сот: PRIMARY TERHI 
zig ED 

2827 "CHECK COIL POLARIT 
oF SCHEER сені» re dior HEGETIUFE 
29 За ЧЕ TBAIN" i } Н VOLT T OUER, AND POS 

ze: ENT он HOST Pi : вс свой 

че "СНЕСЕ FUEL : 
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EIL РЕЙ 
2832 PRINT ,, "НОВМ ENGINE COHPON 
ENTS ОН ENGINEBREAK-IN ON NEU OR 


REBUILT МОТОВ“ 1 PRINT "CHECK FOR BRITTLENES 


2833 PRINT .,TAB 5; "СНЕСК VACUUM CRACKS.” 
“TRE 5; "CHECK COMPRESSION"; TAS ' PRINT “CHECK CORDS WITH AN 
5; "REPLACE SPARK PLUG" ЕТЕН.” 


3 PRINT "CHECK FOR OPEN CIRCU 








ITS OR FOR RESISTANCE OVER agag 
2235 PRINT "EEERNHEEIUNMIE оннзуғт. 
22837 PRINT .,°CAN BE GRAY , BLACK, 2584 PRINT “IF ANY CABLE ІЗ BAC. 
RED , GREEN, TAN OR YELLOU DEPOSITS REPLACE THE ENTIRE CORD SET." 
WHICH APPEAR GLAZED OR CINDER-L 2599 RETURN 
IKE." 28088 PRINT .."CHECK AIR FILTER Е 
2838 PRINT .. жараны = LEHENT FOR EXCESSIVE DUST ОБ 
SERIES ; тон 5; REPLACE WITH НЕМ PL RESTRICTIONS" 
155." 2818 PRINT ‚,"СЬЕЕЯН ОБ REPLACE E 
28398 RETURN LEHENT" 
2848 сіз 22928 PRINT “Із ENGINE FUEL-ING 
2841 PRINT “SERRE "сЕРОЗТТ ECTIED? {Е} ORCARBURETED? (С) " 
5 LODGED ВЕТЧЕЕН ELECTRODES!” 2 INPUT A$ 
2842 PRINT .," IHCOHFLETE COMBUST IF H£-"F" THEN GOTO заза 
тон.“; TAS 5; ааа: в CLS 
s 3 PRINT ,,"CHECK FOR FUEL IH 
2844 RETURN CARBURETOR. ^ 
2845 Сіз 3884 PRINT ..°A. CHECK FOR FLOOD 
2846 PRINT "ыма = (BURHT Е ЕР CARBURETOR (STRONG ODOR ,FUEL 
LECTRODES} ` UISIBLE INSIDEINTAKE MANIFOLD)” 
2847 PRINT ,,“1} TOO MUCH ягиянс 3065 PRINT , "В. CHECK FOR ABSEN 
E; CHECK TIHINGZ) MIXTURE ТОО LEA СЕ OF GASOLINEIN THE CARBURETOR: 
МН; FUEL SYSTEM 3} SPARK PLUGS NOT OPERATE THE THROTTLE LINKAGE Я 
SEATED TIGHT; CLEAN SEAT.REPL ND DBSERUE THEFUEL SPRAY FROM AC 
ACE PLUGS" CELERATOR PUHP" 
28423 RETURN 3806 PRINT .. SERRE ТА 
2058 CLS B 5; “FLOODING? iF)";THB 5; НО FU 
2851 PRINT “BRR HELTEC EL? iNi";THB в; ок? ік)" 
GR SEVERELY BURNT ELECTRODES, BL 3887 INPUT AS 
ISTERED OR CRACKED INSULATORS. завз IF H£-"F" THEN GOTO 3827 
GR METALIC DEPOSITS ON THE INSU айс IF H$£-"K" THEN GOTO зата 
LATOR." 3818 Сіз 
2852 PRINT ,.,."1) INCORRECT HEAT 3811 PRINT "CHECK FUEL DELIVERY: 
РАНЕЕ PLUGS. 2: TOO MUCH DISTRI DETACH FUEL LINE ВТ CARB INLET.A 
BUTER ADUAHCE.3} PLUGS NOT COOLT IM LINE INTOCONTAINER AND CRANE 
NG PROPERLY" ENGINE" 
2853 PRINT “ CHECK PLUG SEAT A 3012 PRINT ,,"DOES FUEL FLOW FRE 
ыр COOLANT. 4: FUEL MIXTURE ТОО ELY? (Y/N) 
LERHN.","5) CHECK COMPRESSION..." 3813 INPUT. AS 
5} OCTANE TOO LOU." 3214 IF Ag="¥" THEN GOTO 3828 
2099 RETURN 30215 PRINT ., "REMOVE LINES FROH 
2108 PRINT ,.." INSPECT DISTRIBUTE FUEL PUMP;UITHURHCUUH/PRESSURE GA 
R CAP + ROTOR FOR BURNED OR CORR UGE CHECK PUMP" 
ODED CONTACTS ,CRACKS, CARBON TRAC 3815 PRINT ,, "IF PUHP DOES МОТ D 
KS,0R MOISTURE” EUELOPE URCUUMRT INLET REPLACE T 
2181 PRINT ,, “CHECK THE FIT OF T HE PUMP." 
HE ROTOR ON THE DISTRIBUTER 5H 3217 PRINT .,"iCHECK FUEL PRESSU 
ВЕТ.“ RE AT OUTLET AND COMPARE READIN 
2182 PRINT "IF MOISTURE PRESENT. с AGAINST GEM SPECIFACATIONS: " 
DRY + RETESTAS DESCRIBED ABOVE." 3818 PRINT ,, “IF PUMP ІЗ ОК,СНЕС 
2483 PRINT "IF PROBLEM FOUND , REF к GRAS DELIUERYUITHOUT THE FILLER 
LACE PARTS «RETEST" CAP INSTALLED" 
21804 PRINT ., ШЫБЫШ oo 3819 PRINT ,,"DOES FUEL FLOU FRE 
NIU ELY? сем" 
2185 INPUT #5 зеге INPUT AS 
2186 CLS 3821 IF H£X-"Y" THEN PRINT “SEER 
2107 IF Ag="Y" THEN GOTO 29008 ы 
2188 IF H$-"N" THEN GOTO 2388 3822 IF H€£X-' Y" THEN RETURN 
2288 PRINT .,"DOES VEHICLE HAVE 3823 Сіз 
TRANSISTORIZEDIGNITION? (Y¥/NI" 3824 PRINT “BLOW OUT THE FUEL LI 
2281 INPUT AS NES TO THE TANK WITH LOU PRESSU 
2282 IF Ag="¥" THEN GOTO 2388 RE AIR UNTILBUBBLING ІЗ HEARD AT 
2283 PRINT ., “CHECK FOR SPARK AT FILLER NECKTHEN CLEAN OUT FUEL 
COIL WIRE.” LINE TO CARBAND REPLACE FUEL FIL 
2284 PRINT "i5HHE AS FOR PLUG UI TER." 
RES" 3825 INPUT AS 
2285 PRINT “IF SPARK I5 WEAK OR 3825 сото 3858 
NO SPARK, REPLACE WIRE AND RET 3827 Сіз 
EST." 3828 PRINT ,.."CHECK THE FLOAT НЕ 
2287 PRINT ,,"DID YOU CHECK CAP EDLE AND SEAT" 
AND ROTOR? суумъ“ 3823 PRINT ,.,"THP CARBURETOR ‘NEA 
2288 INPUT AS R INLET. IF IT STOPS CONDITION R 
2289 Сіз EPLACE NEEDLE ЯКО SEHT. 
2218 IF Ag="N" THEN GOTO 2100 заза PRINT ‚,‚"НОТЕ: WHEN REPLRCI 
23898 Сіз МС NEEDLE AND SEAT, IT 15 ADUISA 
2381 PRINT HR CEDE Ee a BLE TO CHECK ALL RELATED PARTS 
SEE AD 5; CONNECT ОНММЕ IN CARBURETOR AND REPLACE ӨН REB 
TER TO ТОНЕВ"; TAB 5; “AND TO COIL UILD AS NEEDED" 
NEG.(-)TERH." 3040 INPUT A$ 
2382 PRINT ,, READING SHOULD ВЕ 3858 Cis 
34K OHM, «заек GHM; EXCEPT FOR HE 3251 PRINT "DETERHINE IF THE HAL 
I IGNITION.“ ы CARBURETGRCIRCUITS ARE WORKING 
2383 PRINT “(FOR НЕТ, +6K, «зак! - SPRAY CARE STARTER INTO AIR нов 
2 ы AND START ENGINE" 
2384 PRINT ,, "HIGH PERFORMANCE C 
GILS DIFFER, CHECK MANUFACTURER 
5 SPECS." 
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NE STARTS Я 
THE FOLLOUT 
THE PROBLEM 







^iuERY HOT AMBIENT TE 


m 




















3go4 P DITY,EXIRE 
HE ЯНВ iR INFREGOLEH 

Т Wr] сън 

Жы ры чи J 

BeE5 T 

зебр + 

5072 г 

О Les EC 
заза PRINT is INSPECT FO 
в STICKING LUH LINEAGES AHD 
BUTTERF 

зав: PRINT LERN WITH CARBURE 
TOR 3 : PRAY CLEANER” 
заг T ЕСК ALL ELECTRIC 
AL iN R CORROSION, ӨРЕ 
N CIRCU 

зоос с 

4880 PR 

SHOUND COIL HIGH-U 
ІҢ THGE Ci 

4881 PRI! 'REHOUE SPARK PLUGS 
‚РЕЯСЕ ТЕ IH FIRST PLUG PORT 
ORANE EH то нвхтнон GAUGE Б 
тәте. 

ініні. 

4882 PRINT TAB 4 NO. GF 
Tu 

БҮК» = 

4002 INPUT нс 

+884 PRINT HC 

4885 CLs 


4886 PRINT “ENTER COMPRESSION RE 
HDINGS TAKEN" 

4889 DIM ANC} 

4818 FOR Т-і TO NC 

4011 INPUT НЄ: 

4832 PRINT " PSI-";RHINC); 

4013 IF AiNCI iG THEM LET ібс-йінм 
С} 

4814 IF HiNC):5H THEN LET 5М=ясн 


ái ші: - ігі Dk 
4815 LET SUN=SUNGA INC) 


4817 IF CC-2 THEN GOTO зоба 


4821 PRINT ,,TAHB O;"LOUEST READI 
NG=";5H 

4822 PRINT “HIGHEST RERDING-";i16G 
4823 LET Рс-1с-зм ле 

4824 PRINT ,,"MHX DROP-'";PC;" iP 
ERCENT)" 

4825 IF РС>Ә.25 THEN PRINT "Elk 





4627 iF PC-0.1 THEN PRINT "MEE 


4028 IF іб>гйа THEN PRINT "BENE 

MME HIGH COMPRESSION" 

4829 IF 5M:100 THEN PRINT “SE 

NEM сі COMPRESSION" 

4038 PRINT ,, "COMPARE READINGS Я 

GAINST SPECS." 

4831 LET MERN-SUM;NC 

4832 PRINT "AHUERRGE-";MERN 

4835 PRINT ,,"I5 COMPRESSION Too 
LOU? ұла” 

4836 INPUT A$ 

4843 IF AS="N" THEN GOTO 4109 
4258 CLS 

48051 PRINT "IF TUO ADJACENT CYLI 
NDERS WERE UVERY LOU.REPLACE HEA 
С GASKET." 

4852 PRINT ,,"UET COMPRESSION TE 
а 

4853 PRINT “SQUIRT 2 TABLESPOONS 
{ABOUT 25CC: OF MOTOR OIL INTO я 
LOW YLINDERAND RECHECK COMPRESS 
ON." 

4854 LET CC-2 
4855 PRINT , "ВВ NO. OF CYL. 
TO БЕСНЕСК.“: 

4855 GoTo 4903 

4868 PRINT , тяв 8; "IF READINGS 
ARE IMPROVED, PISTONRHND-;OR PISTO 
M RINGS ARE FAULTY." 

4851 PRINT ,,"IF NO IMPROUEMENT, 
VALUE TRAIN ISPROBABLE CAUSE-CHE 
CK VALVE SEATSSUIDES,CHAINS,ETC. 


4872 сото 45980 

4188 PRINT “ІЗ COMPRESSION Too H 
тен?“ 

4181 INPUT A$ 

4182 IF AS="N" THEN GOTO 45028 
4183 Сіз 
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H 
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Шы 
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мъ 
e tà Ма 
[ ДЕЛЕ 
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S881 PRIH 

D вт ID 

саг DEI! 

ЕН Е % 

S885 PRIH Y .HG.' NORMA 

CONES + “LATE TIMING 
3 DRESD HE тен“ 

S884 PRI 5а НБ." "иас 
H LEAR, : НЕСЕТ 2 бе 

= тн.нв. АТОН... DE 
IFTIHG". = в DO RICH" 

S865 PRINT ,.,"F BLIIMHIES'",." STICK 

У НА НЕ E 'IGNITION HIS" 
S838 FRI а: + гтентттон OR 
VALUE тт 

ісе IHF 

БІРІ Cis 

Big» FRI i INCREASE Е 

НЕТНЕ RPH." 

сііс PEINT ,, ЖЕИБЕШКЕСЫНЕ шк 

5111 PRINT "FLUüUCTUAT ТЕНТ 

N HIS5",,.,"HEHD GASKET" >: LEAKING 
VALUE’, ,"GBDPUE SPRING" 

5112 PRINT .," "GRHDUBRL DROP" |, "вяс 

E PRESSURE” 

5113 PRINT ,, "15-26 IN.HG.","HOR 

RRL" 

дете PRINT ,," и ННЯЫНШНСЫЫ 

5115 PRINT “REU AND RELEASE THRO 

TYLE QUICKLY" 

5115 PRINT .."NEEDLE SHOULD REST 

STER :5,THEH SHAP TO 525 AND DR 
IF! BACK то HORHBL." 

5117 PRINT .,"IF NOT,CHECK Ехнай 

ST SYSTEM FOR SOURCE OF BACK PRE 

Ва ВЕ.“ 

52999 RETURN 

5888 PEINT , "соммвст TIMING LIG 


HT H5 PER HFG.IHSTRUCTIONS, AND 
CHECK STATIC {INITIAL} TIMING" 
5881 PRINT .,"CHECK WITH + UITHü 
UT DISTRIBUTERUACUUN TO CHECK AC 
URHNCER' 
5882 PRINT ,.."UITH DIST.URC.LINE 
ОРЕ,СНЕСК THEHDURHNCE ЯТ DIFFERE 
NT RPM TO TESTCENTRIFUGAL ADUANC 
Е HECHHNISH" 


5883 PRINT ,,"COHPRHRE RESULTS UI 


ТН ОЕМ БРЕС," 
Бева PRINT o 





7888 PRINT ,,"UITH STETHOSCOPE, i 
“Он FACSIMILE) ,LISTEN AT VALUE СО 
VER FOR LOUD TAPPING. THIS CAN 

LOCATE LIFTERSTHAT RESUIRE EXTRA 

ATTENTION” 

7082 PRINT "RERE ove 

COVERS ‚ЯТГЕНРТТО DEPRESS LIFTER 

BY HAND" 


7883 PRINT .."IF EASILY DEPRESSE 
D , REPLACE PART" 
7885 PRINT , “ADJUST VALUE LASH 


ТО ОЕМ SPECS." 
7886 PRINT . 
7999 RETURN 
8898 REM STACKS GOTO PROCEDURES 
88081 IF AS="A" OR R$-"C" THEN LE 
T Н=заае 

3882 IF Я%-“Я” OR AS="C" THEN LE 
T X=1922 

8883 IF Я%-“В” THEN LET N-1022 
8004 IF H$£-"J" OR AS="K" OR Ag=" 
Р" OR AS="N" OR AS="L" THEN LET 
N-1841 

8885 IF AS="M" OR AS="P" OR A$=" 
D" OR AS="H" THEN LET N-1031 
8886 IF H$-"P" OR AS="H" OR я4-“ 
D" THEN LET X-1841 

8007 IF AS="H" OR AS="P" THEN LE 





S088 IF AS="E" OR H£-"I" THEN LE 
T N=1861 ; 

8889 IF Hn£-"H" THEN LET zZ-1081 
8810 IF Hn$£-"G" THEN LET N-1051 
8811 IF AgS="G" THEN LET X-19061 
8813 IF AS="H" THEN LET 09-10891 








83814 IF Ag="I" OR H£-"H" THEN LE 
TCXT-TO?I 









Z-1871 
5=1281 
X-1851 

OR Ag=" 

THEH iE 
I "Ке THEN LET Y=1891 
Е H$£-"N" THEN LET Z-i8281 
-"X" THEN БОТО осзга 





Ваз IF Н> 
5828 вото 
3388 SAVE 


а PCI фа Вн o 


CAL" И 


ф 
i 
2 
В 
|. 


зсав че с 

9981 PRINT AT 18.2; “EXIT ENGINE 
ANALYSIS PHOGREHH" 

9999 STOP 


Smart Text TS—2068 


and the new 


Smart Text 05—64 
( For the Zebra 05-64 Cartridge ) 


With Universal Intfc/Printer Patch 
For all Configurations 


Three Integrated softwares that does 
most all administrative functions 
Word proc - Data files mot - Мат ло 
List - Form Letters - Mailing Labels 
Repeat orintinn - Auto Letter Heads. 


Supports all Printers, plus Т5-2040, 
23.95 * $3.00 mailing to: Bill Jones 


Bulf Micro, 1317 Stratford five, 
Panama City, FL 32404 





UPGRADING MTERM 


80 Column Output 


Tom Kalogerson 


I have been using Mterm II and the 2050 
modem to communicate with my factory in 
Florida. It was necessary for те to be 
able to send Tasword files, reports, 

etc., and also to have full size hard 

сору of the screen or buffer. It then 
became a challenge to make the program 
work with my Gemini 10X, especially 

since I do not have a 2040 printer. 


By disassembling the program, I located 
the print routines for the 2040 and 
patched them to drive the 10X and an 
Aerco/Oliger printer port. The code is 
located from E4FAh to E5D1h, which із 
216 bytes including а RET for a 2040 
routine to make a 32 character blank 
line. 


The end of the listing contains the 
control codes for the 10X, but you can 
install your own printer's codes there. 
This will give your output Tasword gra- 
phic control codes and print as such. 


The beginning of the patch initializes 
the printer to center the text depending 
on the line width that you set in the 
terminal for video width. If there is no 
carriage return (such as, in Tasword 
files) this value will automatically 

send a «CR» for the correct line width. 


Some printers require a line feed «LF» 
after a «CR». The 10X does not, but you 
can poke а <LF> with а POKE 58777,10 
(ES99h,0Ah). Received Tasword graphic 
codes (80h to 8Fh) are pointed to the 
table located at the end of the listing 
(ESA2h to E5D1h) to get the three byte 
translation, which is then sent to the 
printer. If your printer requires only 

one code, and you wish to change the 





LISTING FOR MTERM II FRINTER CHANGES FOR GEMINI 10X 
y Tom kalogerson 


жжж CHANGE жжж 


0801 FROM: CALL 2.9871 TO: JF Z,E4FA 
er ar e per, CCh  204d сан 202а 
55506 Z7Zihrntbàad АҺ 250d 
ылыы? DEh  222d E4h  228d 
Buffer Frint-out Routine Starts Here - - at 58618d 
E4FA ЗЕТЕ LD А, 1 в бей prnt code 27d 
E4FC CDZBES CALL FRTA :Send to printer 
E4FF ЗЕ4О LD A,4D :Set prnt code 77d 
ESO1 СО2ВЕЗ CALL FRTA :Send to printer 
ESO4 EDSBOSF1 LD DE,(Fi1O0S)0:Get "video width" 
ESOB8 FESO гр 5,90 а A with 809 columns 
ESOR 95 SUB E Subtract video width 
ЕЗОВ 1F RRA :Divide by 2 for tab 
ESOC CD2BES CALL FRTA :Send to printer 
ESOF 010000 STRT LD ВС,0000  ;Line lgth counter=0 


ES12 2AECEE 
E313 EDSBESBEE 


LD HL, (EEEC) 
LD DE, (ЕЕЕВ) 


ES19 Е052 SEC HL,DE 
ES1B ЕВ ЕХ DE,HL 
ESIC 7E LD A, (HL) 
ES1D FEOO CF OO 
ЕЗІҒ 2025 JR NZ,LF-Z 
ES21 CS SKIF FUSH ВС 
ES22 0605 LD в.095 
Е524 25 INC HL 
кро TB DEC DE 
ES26 10FC DJNZ,ES24 
E528 Сі FOF ЕС 
Е529 1816 JR LF-2 
ESZB FS FRTA FUSH AF 


ES2C CDO920 BRE? CALL brek 


ES2F 2805 JR C Е 556 
E531 F1 FOF AF 
ЕЗ52 110100 LD ОЕ, 0001 
ESSS. C9 RET 

ES26 DB7F IN а, (7Е) 
ESZ8 CB67 BIT 4,4 
ESSA 2OFO JR NZ,ES2C 
ESSC F1 POF АЕ 
ESSD D37 QUT (7F),A 
ESSF C9 RET 


E540 25 


ЕЗ41 7E 


СЕ-1 TNE- HE 
ЕР= CD A; (НЕ? 
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бе end of buffer 
;Get start of buffer 
sigth of buffer 
:HL-Buf strt,DE=length 
бет first buffer char 
Is buffer basic type? 
:ІҒ mot, continue 
:Save line lgth cntr 
бей counter to 5 
:Skip next token 

Бес prog count 

бо it 5 times 
:Restore counter 

: Мом continue 

: Сауе code to send 
Test break key 
:sContinue.if no break 
;Restore register and 
:Set buf count to one 
Return to term prog 
бе printer status 

; Ready? 

;Loop until ready 
Restore code to send 
:Send it to printer 
sReturn to caller 
Next character 

;Fut character in А 


given values, then preceed that code 
with two "nulls" or zeroes. 


This routine won't give an Llist print- 
out of a Basic program, because there 
was not enough room to clear all of the 
keyword tokens. 


The screen dump routine is loaded to 
5F00h. Before calling the dump routine, 
the routine at E570h checks (Oliger 
port) to see if the printer is turned 

on. Any BREAK will hang the terminal 
program, You must restore the AF 
register with a POP AF and RET to get 
back into the program. 


Finally, there are three POKEs into 
Mterm in order to start and enable the 
printer routine, and these are given in 
line 115 of the Basic listing. This 
bootstrap loader is available from me 

for $6.95 if you have any trouble. These 
are also epromable as an Aros program as 
well, Lots of Luck! 





5 BORDER а INK Б: PAPER а Е 
7 PRIHT HTERH II Bootsir 
ader" 
PRINT " bu Tom Kalog 
RINT AT а 
све | г 
or сет 
udes 
at z 
RIHT 
ВЕ РР 
ins 
.h d b& 
ге PRINT AT 
to toad. 
за PAUSE 4€4: CLS : FLASH i: P 
RINT INK г: ВТ 18,14; “LOADING” 


125 POKE 55585,2982: POKE 555965, 
258: РОКЕ 55507,228 

128 RESTORE 218: FOR b-24320 TO 
24460: READ x: POKE b.x: NEXT b 
125 RESTORE 220: FOR Ь=58618 TO 
58834: READ x: POKE b,x: NEXT b 
135 FLASH 8: CLS 

137 PRINT AT 5,0; "MTERM is пош 
LOad€d With пеш сое.“ 

148 PAUSE 4е4 

145 BORDER 7: INK 0: PAPER 7: С 
LS 


210 DATA 285,863,895 ,801,888,17 
S, 238, 826 , i24, 259,8222 , 007,229,24 
5,187,8052,175,144,063,048,010,20 
5,8982,038,071,004.126,007,015,25 
3,831,283,820,193,241,283,828,22 
5,823 ,885,821,832,225,238,127,28 
5,865,895, eria Ерера. са 
5,865 ,895,837 ,848,870,.285,186,89 
5,824 геа, 220, „в45 205, 209, 03е 95 
5,002,241,201, 219,127, 283,183,285 
2,243,241,211,127,281,862,827,28 
5,865,895,862. ‚877,285, 255,895, 925 
2,828,285 ,865,2895,862,827,285,86 
5,805,862 ,849,285,865,895,862,82 
7, 285,865,895 ,862,875,285,865,a9 
5,862 , 0020 , 225, 055, 295, 062, 001,282 
5,055,095,201,052,027,205,005,03 
5,862 ,864,285,865,895,281 

226 рата 862,827,205 ,8043,229,86 
2,077,205,043,229,237,091,005,24 


1 

2 

2, 7 2 р 
2,195,824 ,822 ,245,285,889,8532,25 
5,005,241,017,001,000,201,2123,12 
7,283,183,832,240,241,211, 127,20 
1i,835,125,254,8800,040,212,254,i1-2 
3,856,825 ,229, 197,833,017 .229 a7 
2.133,823,1223,111,000,003,.1260,20 
5,843 ,229,835, 16, 249,824 ,881,28 
1,193,225, 084 227,024,218 








































































E342 FEOO CF ОО ¿Check for type prog 
ES44 28DHB JR 2,5КІР :If basic skip next S 
E346 РЕЗО |Р-< CPUS :Is it a graphics char 
ES48 381C JR C,SNDA <1+ mot, print it 
ES4A ES FUSH HL : заме buf register 
ES4B CS , FUSH вс :Save line lgth cntr 

Е 3464211 1Е5 LD HL ES11 Begin table set-up 
ESAF 4Е LD C,A :Fut graphics cd in С 
ESSO 85 ADD A,L Add L to à 

ES951317 RLA Times two 

ESS2 81 ADD A,C sFlus graphics code 
бе ФЕ LD L,A :HL now points to tble 
ES O6Q3 LD B,O3 Counter to 2 

cuis 7E LD а, (HL) Get contr code number 
ESS7 CDZ2BES CALL РКТА :Send to printer 

ESSA 23 INC HL :Next control code 
ESSB 10F9 DJNZ,ESS6 sLoop three times 
ESSD 1801 JR ЕЗ6О ¿Jump over RET 

ESSF C9 RET USED ONLY FOR MTERM 
ES60 Сі FOF ВС :Restore counter 

E561 Е1 FOF HL Restore buf register 
ES62 04 INC в Inc line lgth counter 
ES63 1B DEC DE Пес buffer counter 
ES64 18DA JR LP- :бо get next character 
E566 CD2BES SNDA CALL FRTA Print it 

ES69 04 INC в sInc line lgth counter 
ES6A 1B DEC DE Dec buffer counter 
ES6B FS FUSH AF ;Save character 

ES6C 7A LD A.D Buffer count D into A 
ES6D B3 OR E :Ог Е 

ЕЗФЕ 1809 JR ES79 Әр over "screen dump" 
Screen Frint-out Routine Starts Here - - at 5867364 
ES70 DB7F IN А, (7F) Check printer, 

ES72 FEEF CP EF :Is it turned оп? 

ES74 CO RET NZ sIf not, ret to МТЕКМ 
E575 CDOOSF CALL SFOO ¿Call "screen dump" 
ES78 C9 RET бопе, ret to MTERM 
End of Screen Frint-out 

ES79 200C JR NZ,.ES587 Cont if counter not о 
ES7B F1 POP АЕ sRestore stack 

ES7C ЗЕ1В LD A,1B Set printer code 27d 
ES7E CD2BES CALL FRTA бепсі to printer 

ES81 5Е4О LD А, 40 :Frtr reset code 64d 
ES83 CD2BES CALL FRTA Send to printer 

ES86 C9 RET :Done, return to MTERM 
E587 Fil РОР АЕ. :Restore character 
ES88 FEOD CF OD {Маз it а СК? 

ES8A 280C JR 7,Е598 sif not, 

ES8C 2AOSF1 LD А, (F105) Check video width, 
ESSF 3 DEC A ¡Less one, 

Ез9о B8 CP B sWith line lgth count 
ES91 30AD JR NC,LF-1 Next char, not at ЕО 
ES93 ЗЕОО LD A,OD :sLoad A with CR 

ES9S CD2BES CALL FRTA ¿Send to printer 

ES98 ЗЕОО LD 4,00 sNull (00) or LF (OA) 
ES9A CD2BES CALL вкта :Send to printer 

ES9D 0600 LD B,O00 Кесе line lgth ctr 


ES9F 189F JR LF-1 


:Go get next character 
ESA1 ОО МОР 









Control Code Translation Table 
Three bytes/graphic code 












REGISTER HEX DEC 
ESAZ2 58786 OO ОО 
ЕЗАЗ 58787 ОО ОО 80h 128d оп - Form feed 
ESA4 58788 ОС 12 


GRAFHIC CODE  FRINTER FUNCTION 











ESAS 58789 ОО ОО 
ESA6 58790 ОО ОО Bih 129d off - Enlarged 
ESA7 58791 14 


























ЕЗАВ 58792 ОО 
ESA? 58795 ОО ОО 82h 120d off - Compressed 
ЕЗАА 58794 12 
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PART 2: Retain Buffers & Macros 


Kent E. Cook 


I agree with the FORUM (3/1) about the disadvantages 
of the 2050. A user programmable RS-232 interface 
driving а separate modem is the most versatile 
combination. I use а Memotech RS232 I/F on my 
expanded ZX-81 system and have used it to transfer 
code to à commercial EPROM burner, for example, as 
well as driving a TRS-80 modem. 


However, the price of the 2050 is dropping and the 
MTERM software has some interesting frills which 

make it attractive to someone who wants only to make 
300 Baud dial-ups. 


I was disappointed in having to load auto-dialer and 
macro settings every time I wanted to use them. The 
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ESAC 
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ESAE 
ЕЗАҒ 
ESBO 


ESB1 
ESEZ 
ESB3 


Е5н4 
ESBS 
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ESC. 
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оп 


оп 


оп 


оп 
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Underline 


Italics 


< Emphisised 


DoubleStrike 


Elite 


~ Elite 


DoubleStrike 


Emphisised 


Italics 


Underline 


Compressed 


Enlarged 


Form Feed 


extra time and trouble of loading nullified any 

benefit. HOT Z AROS and some head scratching showed 
an initialization routine at the start of the MTERM 
code which created and cleared the auto-dialer and 


macro settings during a cold start. 


To change MTERM to load auto-dial settings and 
macros along with the program is easy. Load the 
program as usual. Set the paper, ink, and border 
colors to your tastes. Set the system parameters to 
match the protocol of your favorite dial-up service, 
and load or key in your auto-dial directory and 
macro information. 


Exit to BASIC from the main menu and POKE 0's 
manually, or with a for-next loop in BASIC, into the 











RAM addresses from 54066 to 54088, (D332 to D348 
Hex) inclusive. 


SAVE"mterm"CODE 54016,9216 a few times on a fresh 
tape and VERIFY. You now have an MTERM which will 
allow you enter from BASIC at the original address 

of 54016 (D300 Hex) without destroying any of your 
directory and macros! The extra length of the SAVE 
is, of course, the tables which were created in RAM 
by the original cold start routine and which must 

now be included on the tape. 


The next step, if you so desire, is to put the new 
version on a dock cartridge. I didn't want to spend 


the effort to rewrite MTERM to run the code in EPROM 


and have the tables and variables in RAM. I also 
didn't want to interfere with the data buffer 
feature of MTERM. 


The answer is having all the code in EPROM in a 
cartridge, copying it to RAM and then jumping to the 
Start of the code, The next six bytes added to the 
code in the area cleared earlier tell the 2068 
operating system to ignore the cartridge and allow 
full use of the MTERM buffer. 


POKE 54066,151 Sub A 

POKE 54067,211 Out (F4),A 
POKE 54068,244 
POKE 54069,50 
POKE 54070,198 
POKE 54071,92 


Ld (5CC6),A 


SAVE this latest version a few times! 


The new version with auto-dial and macro tables 
included is over 8K bytes, so I chose a 27128 EPROM. 
I hope you have the JLO 2068 EPROM burner driven 
from HOT 7 AROS, If you are driving the JLO 
programmer from BASIC, observe the precautions for 
burning 27128s! The modified version of MTERM from 
54016 %о:63231 (D300 to F6FF Hex) is burned into the 
27128 from 7168 to 16383 (1С00 to 3FFF Hex). 


The following is the AROS overhead and the code to 


сору MTERM into RAM and jump to it. Write or POKE it 


into a safe area of RAM, 32768* (8000* Hex), for 
instance, then burn it into the EPROM at 0 to 37 (0 
to 25 Hex). 


Install the EPROM in the cartridge mapped at 32768 
(8000 Hex). With the cart installed in the dock, the 
2068 should come up at power on with the MTERM title 
page. You will find all your settings, parameters, 
dial-up info. and macros intact. Exit to basic from 

the main menu and you should discover an empty BASIC 


programming area. Re-enter MTERM with RAND USR 54016 


to restart the RAM resident code. This allows you to 
change settings during a session, exit to BASIC to 
manipulate the data in the buffer area, or whatever; 
and restart MTERM with the new Settings preserved. 
A NEW from BASIC will cold start the cartridge and 
re-establish the settings programmed into the 
EPROM, 


EPROM Addr: Decimal Value: 


очо л ы мно 
N 
© 
-1 
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Eprom Addr: Decimal Value: 

9 0 
10 11 
11 0 
12 249 
13 192 
14 176 
15 34 
16 51 
17 50 
18 55 
19 57 
20 50 
21 34 
22 13 
23 128 
24 33 
25 0 
26 156 
27 17 
28 0 
29 211 
30 1 
31 0 
32 36 
33 237 
34 176 
35 195 
36 0 
37 211 
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THE ЕАМЕ 8 THE GLORY 


And now, here are a few more words about the last 
contest. First, we would like to thank all of the 
contributors who donated prizes for this contest. 


A&J Micro Drive, 1050 E. Duane Ave., Suite I 
Sunnyvale, CA 94086, (408) 732 9292, graciously 
donated one complete Micro Drive System, our 2068 
first prize, which has been awarded to John Nguyen. 


G. Russell Electronics, RD1 Box 539, Centre Hall, РА 
16828, (814) 364 1325, supplied 2 ROMswitches and a 
Winky Board 2000 signal conditioner as prizes. 


Byte-Back, RT 4 Box 54, Leesville, SC 29070, (803) 
532 5812, donated а UM-64 Ram pack to be given as а 
prize. 


John Oliger, 11601 Whidbey Dr., Cumberland, IN 
16229, supplied a video upgrade kit (see SWN 2/1 & 
2/2) and expansion board to be our 1000 first prize 
(which I rather enjoyed building), that was sent on 
to Gregory Harder, along with a premodified 1000 
board. 


I'm sure that all of you will agree that this is 
indeed a formidable list of prizes for a TS based 
contest and we would like to thank those suppliers 
for their help. 


There are a few other people who rightly deserve a 
lot of recognition for their behind the scenes work. 
We cannot forget the judges! Our thanks go out to 
Dan Pinko and the Vancouver User group; Bob Heil and 
the Central PA User group; and Mark Fisher and the 
Capitol Area User group. Diligent group members 
toiled for hours trying to narrow down the field to 
the finalists, In reviewing each user group 
Scoresheet, Г was very impressed at the attention to 
detail and completeness of examination that each 
program went through. 


All of this effort made the job of picking the 

winners conceivable. It was still necessary for each 

of us to review 22 programs, bicker and quibble, 

tear our hair out and pick the winners, I might add 
(without the specifics) that only ONE program was 
picked unanimously. This was the 64 column Basic by 
Wes Brzozowski which was a second place winner. The 
other winners were 2/1 splits. Suffice it to say 

that contest judging, albeit fun, is NOT easy! 


Meanwhile, we've been Scratching our heads to come 
up with ideas for the next GIANT CONTEST. Ideally, 
the topic would be less general than the last 
contest; judging such a broad range of programs was 
very difficult, at best. 


Here are a few topics that we came up with that 
might make interesting and challenging topics for 
both machines: 


1: Interactive educational Software for children. 
2: Experimental AI (artificial intelligence) 
programs and demos. 


3: Communications programs (expanded modem 
software, translation between machines, 
cryptography, etc.) 

4: Programs that solve a specific problem or 


range of problems in the sciences, technology 
or the arts. 


17 


We'll leave it to you, the reader. What kind of 
contest would you be motivated to enter? Should 
Separate categories be assigned for TS1000 and 
TS2068, BASIC and machine-code? Drop us a card and 
let us know. We'll set up a special GIANT CONTEST 
FILE, so please send contest suggestions separately 
from other correspondence, 


Oh yes! We have not forgotten the most important 
group, all of the contestants. There were many fine 
programs submitted. We will print as many of them as 
we can and as soon as we can. For all of the non- 
winners, fear not! SWN does indeed compensate for 
submitted original articles as they are published. 
However, please show the virtue of patience. We can 
only work up just so many at a time, 


Just so you don't forget who you are, here are all 
of you! 


Mark Stuebber, Mechanicsville, VA 23111 
Harry D. Peters, Saxton, PA 16678 
Michael Finn, Philadelphia, PA 19137 
Richard Gold, Indian Head, MD 20640 
Wes Brzozowski, Endicott, NY 13760 
Robert Schubel, Rahway, NJ 07065 
Richard Bredhoff, Brooklyn, NY 11236 
John Headly, Tunkhannock, PA 18657 
Ed Pardo, Hopatcong, NJ 07843 

Ken Frankel, Hopatcong, NJ 07843 
Stephen Jonke, Glen Arm, MD 21057 
Ralph Vasko, Donora, PA 15033 

M. E. LaVerne , Oakridge, TN 37830 
John Nguyen, Louisville, KY 40213 
Robert Fischer, Summerville, GA 30747 
Gary Mueller, Watuga, TX 76148 
Eugene Dorrierre, St. Louis, MO 63130 
Basil Wentworth, Bloomington, IN 47401 
Michael Kudelka, St. Louis, MO 63115 
John Byrne, Cookeville, TN 38501 

Paul Allain, Gardinez, MA 01440 

Bob Dinardo, Kendall Park, NJ 08824 
Randy Moulder, Vienna, VA 22180 
Owen Cristianson, Buffalo, NY 14222 
Russell Parker, Skokie, IL 60076 

Robert Annis, Oakley, KS 67748 

Tomas Arbster, Bethany, OK 73008 
Stanley Lemke, Wichita, KS 67207 

Coyt Hackett, Mariposa, CA 95338 
Herbert Moulds, Detroit, MI 48219 

Ken Majors, NAS, Meridian, MS 39305 
Chuck Peterson, Alcester, SD 57001 
Dottie Bundy, Ventura, CA 93003 

Jean Claude Touzin, La Sarre, P.Q. Canada J9Z 2X4 
Randy Smith, Fresno, CA 93703 

Paul Edwards, Pelican Bay, TX 76020 
Ken Hatch, Aloha, OR 97007 

Don Dailey, Great Falls, MT 59405 
Bernard Souchek, Deweese, NE 68934 
Peter McMullin, Toronto, Ontario, Canada M4E 1G9 
Leroy Watson, Mt. Clemens, MI 48044 
Carlos Lytle, Worthington, OH 43085 
John Mathias, North Riverside, IL 60546 
James Hill, Helena, MT 59601 

Chia -Chi Chao, Moraga, CA 94556 
William Pollock, Jefferson City, MO 65101 
Gregory Harder, Denver, CO 80206 
John McMichael, Bozeman, MT 59715 

G. W. Goegelin, Phoenix, AZ 85032 
Chris Nystrom, Austin, TX 78758 

Gary Cormonde, Leavenworth, KS 66048 
Alfred DeGennaro, Parma, OH 44134 
David Ellis, Austin, TX 78753 


TS1500 HL: RES 


Gregory C. Harder 


If you got my SW-LO-RES program up and running, then 
you are aware of the many graphic possibilities 
using low resolution. Now imagine what could be done 
with high resolution (256 x 192)! In this article I 
will give you the necessary information to set up a 
minimal high resolution operating system, which сап 
be used to display user defined characters on the 
screen. With this information you should be able to 
develop а comprehensive high resolution operating 
system implementing such functions as plot, circle, 
draw, etc аз І have done. [See end of article Гог 
further details]. 


Even though the routines presented here аге 
"software only," they are hardware dependent, That 
is, due to hardware differences between the T/S 1000 
(ZX81) and T/S 1500, they will only work correctly 
on а T/S 1500; hence the title of this article. In 
addition, the routines will only work on a T/S 1500 

in which the 8K to 16K block of memory has been 
decoded, i.e. "Hunter" board, 64K ram, possibly 
other devices, such аз EPROM readers, etc. Fred 
Nachbaur has reported that the routines will also 
work оп an unexpanded (16K) T/S 1500, if the ROM is 
replaced with a T/S 1000 ROM. I have not tested this 
ROM switch, but if it works, this would be the least 
expensive method of making your T/S 1500 "hi-res 
compatible", [I only tested this on the one machine 

I have here; feedback about this from other users is 


encouraged. Іп principle, the "Bent ROM upgrade" 
Should also work. It is available from  G. Russell 
Electronics and from Thomas B. Woods, but will 


require a little modification to fit into the 24-pin 
socket of the TS1500. -fn See SWN 2/6 forum for 
these details.-ed.] 


Before we continue, let's test your T/S 1500 to see 
if it is HI-RES compatible. Enter and run the short 
test program of listing 1. If you get a short, one 
pixel wide, line on the screen then it's OK to 
continue, On the other hand, if the screen fills 
with garbage, or turns black, then you will need to 
add a device to decode the 8-16K range, as mentioned 


above. Press any key to return to the normal display 
mode. 


I ТЕТІМП 1. 


10 REM 12345 

20 LET 1=1 4514 
an PAKE 1,642 

4n РПКЕ L*1,32 
SQ РОКЕ L*72,237 
АП FOKE L+3,71 
7h PAKE | +4,201 
80 RAND ISR L 
ӘП PRINT CHRE 1 
111 PALISE 4Е4 
110 РОКЕ L*1,30 
120 RAND WSF L 


Now replace lines 30 to 120 with listing 2, leaving 
lines 10 and 20 intact. Run the program and watch 
the display. 


18 


LISTING 2. BINARY CHR DISPLAY 
30 РПКЕ L*1,32 ; 


4n RAND USR L 
50 FOR N=n TO 255 
еп SCROLL I 


ТП PRINT ГНРФЫ 
әй NExT М 

90 PAISE 4E4 
Tan PORE eT ЗП 
110 RAND OSR L 


Do you see what's happening? If you look carefully, 
you will notice that binary patterns are being 
displayed according to the following rules: 


A. Chr. codes 0 to 63, a direct binary 
equivalent of the chr. code is displayed. 


B. Chr. codes 64 to 127, the binary 
equivalent of the token word or unused 
chr. codes is displayed. 


C. Chr. codes 128 to 191, a complimented 
("inverted") pattern is displayed. 


D. Chr. codes 192 
equivalent of the 
displayed., 


to 255, 
token 


the binary 
words are 


The significance of this is that 128 binary patterns 
are directly available, from 0000 0000 to 0111 1111. 
Binary patterns with bit 7 set are not available as 
these are interpreted by the ULA to be either а 
graphic character or a token character and it will, 
therefore, automatically output the inverted form or 
token word. 


The absence of bit 7 will be the only disadvantage 
to using this method of producing a high resolution 
display. The advantages are that the missing bit is 
usu&lly not needed for user defined characters, such 
as lower case letters. For example, the only 
Sinclair characters (excluding graphics) which use 
this bit are T and Y. For most graphic applications, 
if the plotting is not too dense, the missing bit 18 
hardly noticable. 


How It Works 


For а detailed explanation of the display system I 
recommend getting a copy of Mike Lords "Explorer's 
Guide to the Timex Sinclair 1500/1000". 


What the above programs have done із altered the 
value of the I register, which is normally set to 
1E(h), to point to the base address of the ROM 
character pattern table at 1Е00(һ). The machine code 
in REM line one is: 


LD A,20 
LD LA 
RET 


The ULA can be fooled into reading the ROM patterns "When a byte is being read from the display 
at а different base address by changing the contents file the ULA chip forces the low 9 address 
of the I register. Change the POKE value in line 30 lines to the ROM to a pattern consisting of: 

of listing 2 to а value from 0 to 29 to see what 
happens. For example, a value of 1 will set the base 
address of the character table to 0100(h). As you 


The last 6 significant bits of the 
character code being read from the display 


can see, the display is a random mess ой bit (A0 to A5). 

patterns, depending оп Ше binary contents of the Three bits defining which of the eight 
new character table. Incidentally, most previous абақ. nes roA Pow df characters is 
software-only high resolution programs use this being generated (A6 to A8). 

method to access a different set of bit patterns for 

their displays. The high seven address lines are the high 7 


bits of the 280 I reg. (A9 to А15)." 


What happens when the I register is set to 32 is а 


totally different mode of operation, since the ULA Apparently, when 1-32 the ULA has no where to go for 
can't address a character table with а base address a character pattern and instead outputs the contents 
greater than the ROM itself. of the lower six address lines, which happen to be 


the character codes obtained from the display file. 
This is probably also the reason that the routines 

do not work on а T/S 1000, if I-32 on a T/S 1000 
these address lines will always appear to contain FF 
or 00. 


My theory on how the binary patterns are produced is 
based on the fact that, according to Mike Lord: 
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User Defined Graphics 
Гог the TS1500 


Since we can now access 128 binary patterns all that 
is needed із to set up a high resolution operating 
System to use them. The minimal operating system 
presented in listing 3 will do this for you. 


бін 
Moor 


ша 


tH 
urbc - JE Ch FF Е pb rrt. 


To start you will need a REM line of at least 704 
bytes. Although the operating system is only 192 
bytes long we need an additional 512 bytes to hold 
the UDG character patterns, You can enter the REM 
line by hand, or alternatly, use listing 4 which 

will do this task for you. In addition, an area of 

ram at least 6336 bytes long will also be needed, to 
hold the high resolution display file, This will be 

done by lowering RAMTOP prior to running the 
routines, 


- таг Wer ттт) 
| cci rmn co carm Тиса rn 


С) Гр гр + Back 
HH e 


DZI 


Once the REM line has been entered, use a hex 
loader, or listing 5, to enter the hex code as shown 

in listing 3. After this is done, continue loading 
from data table 1, this is a table containing 512 
bytes which define 64 characters (eight bytes per 
character). When all of this is done, POKE 16510,0 
to change REM line 1 to 0 (makes it impossible to 
accidently delete or edit). Remove all lines greater 
than zero, then enter the lines from listing 6. 
These are your USR calls, variables, and constants. 
You may have to POKE S-TOP with 10 to prevent 
listing of line 0 each time (POKE 16419,10). You 
should now have the basic system ready for use, make 
at least two copies on tape. 
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Before we сап proceed with the demo program, RAMTOP 
has to be lowered to make room for the HRD-FILE. 

POKE 16389,103 then "NEW", Reload the basic 

operating system, then enter the lines from listing 

T. 
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The Demo Program 


Lines 100 to 220 display an inventory of all the 
possible binary patterns available. Lines 230 to 470 
first display the new UDG characters followed by the 
normal Sinclair characters. Lines 480 to 700 print 
out a String text in which the graphic characters 
are displayed as their normal Sinclair characters 
and all others as the new UDG characters. 


General Notes 


If you use these routines to write your own basic 


program and it stops, keep in mind that the HRD-FILE 


is being displayed and you will not, therefore, see 
any of the normal error reports. If your program 


stops you will have to "RAND USR NRML" to get back 


to the normal display mode. 
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In general, the HRD-FILE obeys Ше same rules аз Ше 
normal display file. You can POKE a value directly 

to it, but beware of sending a character with bit 6 

set (CHR$ 64-127 and 192-255) ог you will crash. 
Also be careful that you don't overwrite an endline 
marker (analogous to the normal display file, except 
that the HR end-marker is CHR$ 201 - RET instead of 
CHR$ 118 - HALT). 


I hope you find these routines interesting and can 
find useful ways of utilizing the HI*RES 
capabilities of the T/S 1500. 


SUMMARY OF THE M.C. ROUTINES. 
LABEL 


NRML Restores normal display mode 
HRES Displays the contents of the HRD-FILE. 
CLS- Clears the HRD-FILE. 


PRNT This is equivalent to PRINT AT Y,X;VAL. 
The normal Sinclair display file consists 
of 24 lines by 32 characters, however, 
this routine maps the HRD-FILE аз 192 
lines by 32 characters. VAL is the value 
of the binary character to be displayed. 


Y=contents of address 16508 (0 to 191). 
X=contents of address 16507 (0 to 31). 
VAL=contents of address 16417 (0 to 255). 


A print coordinate of X-0,Y-0 will be the 
upper left corner, X-0,Y-191 the bottom 
left, X-31,Y-0 the upper right апа 
X-31,Y-191 the lower right. 


This routine calculates the print position 
within the HRD-FILE corresponding to the 
"Y,X" coordinates of PRNT. 


This converts VAL to the correct binary 
form for printing. 


Takes over control from the normal display 
System to produce а HRES display of 192 
lines by 32 characters. 


ERROR CONDITIONS 


When using these routines the following error 
reports may occur: 


REPORT ERROR CONDITION 


F File error, RAMTOP not lowered. 


ү Vertical parameter out of range (Ү>191). 


Horizontal parameter out of range (Х>31). 
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NOTE: Mr. Harder has written а machine-code HI-RES 
EXTENDED BASIC package for the TS1500 based on his 
discovery. Included are PLOT, UNPLOT, DRAW, UNDRAW, 
CIRCLE, UNCIRCLE, SCROLL UP/DOWN, INVERT, FLASH, 
and several other commands. PRINT allows printing 
normal Sinclair characters, or either of two UDG 

sets, SWDF, WINDOWA and WINDOWB allow transferring 
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full or partial contents of the normal DF to the 
HRDF. The complete package is available at а price 
of $19.95 from Fred Nachbaur (Silicon Mountain 
Computers) at the address on the masthead. А  64- 
column package will also be available in the future, 
drop a card if you wish to be placed on the "inform 
when ready" list. 


SEND A 2068 MESSAGE 





P. H. Skipper. 


As is well known, the 2068 computer will print 
something on the screen from a BASIC program through 
the use of a PRINT statement. If it is desired to 

print a message in the lower part of the screen one 
can use a statement such as: 


1010 PRINT #1;АТ 0,0;"Message" 


It is also possible to print messages from machine 
code. After all, if the computer can send those 
nasvy¥ helpful little error messages, it must 

have a routine in the ROM somewhere for doing so. 


This routine does exist and is located at address 

073Fh (1855d). It is so important that it has been 
named. Ray Kingsley's HOT 7 calls it "msgs"; the 
Timex ROM disassembly, "PUTMES"; and The Complete 
SPECTRUM ROM Disassembly, by Logan and O'Hara, 
"PO-MSG." (In the SPECTRUM it is located at ОСОАН.) 
But it doesn't matter what it's called. If it is 

called as а subroutine from machine code, then it 

wil print a message in the lower part of the 

screen, 





Before it can be called, however, two items of 
information must be provided so that it knows where 
to find the message it is to print. These items are 
loaded into the Z-80's A register and the DE 
register-pair using machine code as follows: 


1) LD A,sequence number. The "sequence number" 
is one less than the number of the desired 
message in a string of messages. Its range is 
from 0 through 255. For example, if a string 
contains ten messages and it is desired to 

print the fifth one, then load A with 04h. To 
print the first message in the string, or if 

there is only one message, load A with 00h. 


2) LD DE,base address. The "base address" is 
the address at which the message or the string 
of messages starts. The term "start" is 
defined as the address of the initial 
non-printing character of the message (see 
below). 


Furthermore, to enable the message-printing routine 
to do its job, the message string must be written in 
a certain way: 
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1) The code of the first character in the 
string must equal or exceed 80h (128d). This 
first character will not be printed, but the 
routine will seek it out and begin counting 
messages from that point. If the code of the 
first character is too low, it and the 
following characters will be ignored and the 
message-printing routine will run down the 
message string without printing until it does 
find a code equal to or greater than 80h. It 
will then start printing with the character 
which follows this code. It will also fail to 
properly count the messages in a string of 
messages. The address of this first character 
is defined as the "start" of the message, 
although the actual message begins one address 
later. If the address just before the actual 
message should happen to contain a code which 
is 80h or greater, such as C9h for RETURN, 
then this address can be used as the "start" 
address with the actual message following 
immediately thereafter.) 


2) The code of the last character in each 
message must also equal or exceed 80h in order 
to tell the message-printing routine when it 
has come to the end of the message. This is 
achieved by adding 80h to the normal code of 
the desired last character of the message. 


For example, suppose the last character is "?" with 
a code of 3Fh (63d). Adding 80h (128d) will give а 
code of BFh (191d) to be used as the last code of 
the message. The "?" will be printed, as desired. 
This "big" code will also be used by the message- 
counting procedure to select the requested message 
from within a string of messages. 


As an illustration of the use of this routine, 

Figure 1 gives а BASIC program which will load the 
appropriate machine code to provide three messages, 
one of which can be selected by you. Type in the 
BASIC program, SAVE it and RUN it. It will ask you 
which message number is to be printed. 1, 2, or 3 
are the only acceptable replies. 


The decimal codes for the three messages are 
contained in Lines 330, 350, and 370, respectively. 
Codes for any other messages can be substituted, but 


Figure 1. 


1 REM “Send a Message" 

2 со TO 188 
10 INPUT "Msg Nr? “jA 
20 IF 8:1 OR яз THEN GO то 1а 
30 LET A=A-1 
40 POKE 564001. 
58 тЫ GSR 64000 


е 
100 RESTORE 


Fa 111, 250,205, 


$80 REM "Msg 1. 

S330 DATA 128,77.101,115,115.97, 
103,101,32,35,49,1568 

340 REM Msg г: 

350 CATA 77,181.115.115.97,103,. 
181,32.35,598.158 

368 REM Msg 3: 

370 DATA 84,.104.111.117.103.104 
,116,32,115,104,105,115,32.119.1 
11; 117,198, 100,32, за, 181, 32,77,1 
15,103.32, 35, 51,44, 32, 32.32,100,. 
105, 129, 118, 39, 116; 32,121, 97, 63, 


Ett DELETE .3 
410 GO TO 10 


Line 200 may then have to be modified to accomodate 
the length of the data to be loaded. Note that lines 
1 and 2 evaporate when the program is first RUN. 


If HOT Z is available (and it should be to anyone 
serious about machine code), then the code can be 
written directly, following the disassembly in 

Figure 2. A short BASIC program can then be modeled 
on Lines 10 through 60 of Figure 1 to demonstrate 


the code. 
Figure 2. 

RBDDR НЕХСОСЕ LABEL ММЕМОМІС 
FROG SEQ Ер 
FR@2 l18BFH Ер СЕ, FABE 
FROS CDSFO? CALL msgs 
FROS СЗЕРОЕ UP ВЕРЕ 
FROB за ACO A,B 
FROC аг ED у 
FRC 55 ЕО H.L 
FROE 73 LUE CDI UE 
FRHOF 73 DOF CAS se 
ЕН18 бі LE Н.С 
ЕН11 67 Б, НУН 
12 65 ED- N E 
FRIS 2023 JR НІ ,РЯЗЗ 
ЕН15 Зіййар ге 5Р,аряа 
ҒН18 55 ЕВ РЕ 
ЕН19 73 EEA HCI 2. 
FRIA. 73 LED UILI,E 
ЕНІБ 61 LDE HC 
FRIC 6? Lo HLA 
FAID 65 ЫР OHE 
FRIE 2823 UR NZ,.FAAS 
FR20 згназ4 LO i54RH8).H 
FR23 o8 LD L.B 
FH24 БЕ LD L.A 
FR25 75 “Эв OBL LL 
FRH26 67 ІР H,A 
ЕНг? 63 Epis 
FR23 74 ЕВ (HES -H 
FRe9 2074 JR NZ. FAQ 
FR2B 68 LD-L.B 
FR2C 69 LO М ы 
FA20 23 ЕБР РЕ 
FR2E 2077 UR NZ.FHH7? 
Ейза кв LD L.A 
FAST 75 LD- СЕ 
FR32 вс LE LG 
FR33 64 ір нн 
FR34 2062 JR NZ.FAGS 
FRHS36 65 О. 
FAS? 2040 UR NZ. FASE 
FASS 73 ED (MEIE 
FRSA в? LD H.H 
FRSB 2023 JR NZ. FAGO 
FASO 33 INC 5P 
ЕНЗЕ 2C INGE 
FRSF 2020 JR NZ.FhH61 
FR41 2064 JR NZ.FHH? 
FRH43 69 LED L,t 
FRH44 54 LD H.H 
ЕН45 БЕ ID Е Е 
FR46 27 DAR 
FAG? 74 LD iHL).H 
FRH4G 2079 JR NZ.FACS 
FRAGA 61 LD H,G 
FR4B ЗЕ CGE 
FA4C AQ AND B 


In the machine-code program, the routine is ended at 
FA08h with a jump into the main execution loop of 
the ROM instead of using RET. This is because if RET 
is used then, upon returning, the usual "STOP" or 
"OK" message will immediately overwrite the message 
which was written by the machine-code routine. 


The 2068 ROM is replete with messages to practice 
оп. Some message-strings lie at: 


3C89h Cassette messages. 

OF65h Report ("Error") messages. 

0095h Token table (Use the routine at 0745h to print 
tokens instead of the message printing routine). 
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CLASSIFIED 


Do you have something to sell? Let everyone know! Just $2.75 а 
line will put it here. 32 columns/line. Send payment with your ad 
to: SyncWare Classifieds, 9016 Flicker Pl, Columbia, MD 21045. 


SINCLAIR QL 
$249.95 + 56 P&H 
Full 90 day waranty. Check/M.O. 
C. W. Assoc. 419 N. Johnson, Ada, 
OH 45810. Info/ software prices 
(419)634-4874 (6pm-9pm) or SASE 


2068 PROFILE OWNERS!! The first 
two issues of EXTENSIONS total 
over a dozen improvements & cor- 
rections including data save & 
automatic file updating. $6 ea. 
Robert Fischer; 221 Scoggins St. 
Summerville, GA 30747 


*** 2068 CARTRIDGE *** 
An excelient Word Processor and a 
Filing System. Both in MC and 
both on one SURE and INSTANT 
LOADING cartridge. S.A.S.E to 
Tom Shields, 146 Carpenter Rd. 
Franklin, NC 28734 for info. 


Do you have a program or hardware 
add-on you'd like to sell? If this was 
your ad, over 2000 active Timex 
computerists would know what you 
have to offer and it would have cost 
you only $19.25. There's no better 
way to advertise. 
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APPLIED SINCLAIR 
SUBROUTINES AND PROGRAMS 
FOR THE MATHEMATICALLY MINDED 


x A (Guide-,Work-,Source-) Book for all levels of 
programmers and users of Sinclair computers: 
(ZX81(8K),2X81/TS1000,TS1500,TS2068,SPECTRUM, ...) 


x A Cassette Tape with 59 Demo programs (TS2068 only) 
>>>ВООК ONLY (162 pages) ›››››››››››››››››››$13.О0 
>>>ВООК + TAPE FOR Т52068»>>>>>>>>>>>>>>>>>>>816.00 
Address: RICHARD BOOTH - (215)-861-3951 
SHERMAN FAIRCHILD LABORATORY 
LEHIGH UNIVERSITY 
BETHLEHEM, PA 18015 
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